The Comparison of Class I and Class II Non-Extraction Cases to Class I and Class II Extraction Orthodontic Treated Cases by Evaluation of Cephalometric and Cast Analysis by Toolson, William E.
Loyola University Chicago
Loyola eCommons
Master's Theses Theses and Dissertations
1969
The Comparison of Class I and Class II Non-
Extraction Cases to Class I and Class II Extraction
Orthodontic Treated Cases by Evaluation of
Cephalometric and Cast Analysis
William E. Toolson
Loyola University Chicago
This Thesis is brought to you for free and open access by the Theses and Dissertations at Loyola eCommons. It has been accepted for inclusion in
Master's Theses by an authorized administrator of Loyola eCommons. For more information, please contact ecommons@luc.edu.
Creative Commons License
This work is licensed under a Creative Commons Attribution-Noncommercial-No Derivative Works 3.0 License.
Copyright © 1969 William E. Toolson
Recommended Citation
Toolson, William E., "The Comparison of Class I and Class II Non-Extraction Cases to Class I and Class II Extraction Orthodontic
Treated Cases by Evaluation of Cephalometric and Cast Analysis" (1969). Master's Theses. Paper 2353.
http://ecommons.luc.edu/luc_theses/2353
Ii 
! 
.---··-. 
THE COMPARISON OF CLASS 1 AND CLASS 11 NON~EXTRACTION CASES 
TO CLASS 1 AND CLASS 11 EXTRACTION ORTHODONTIC TREATED 
CASES BY EVALUATION OF CEPHALOMETRIC.l\ND CAST 
.ANALYSIS. 
BY 
WILLIAM E. TOOLSON 
A Thesis Submitted to the Faculty of the Graduate School 
of Loyola University in Partial Fulfillment of 
the Requirements for the Degree of 
Master of Science 
JUNE 
library·· Loyola University Medical Center 
. .· 
AUTOBIOGRAPHY 
The author was born in Burley, Idaho on August 1, 1927. 
He attended public schools and graduated from Burley High 
1 School in 1945. He served in the United States Navy from 
I I June 1945 to July 1946. He received his college education 
at the University of Idaho having attended one year and was 
graduated from Idaho State College with a B.S. degree in 
i I Pharmacy in 1950. 
i The author· started dental school at Loyola University 
I 
I I in 1952 and completed one year. He then purchased the Burley 
: Drug Company in Burley, Idaho and was active in the drug 
i 
i 
1 business until the fall of 1963 when he again pursued his 
education at Loyola University College of Dentistry. He 
i graduated from dental school in June 1967 and entered graduate 
school the same month. He is working for the degree of Master 
' 
: of Science in Oral.Biology and a certificate in Orthodontics. 
11 
j He is married and has four children. 
~ 
,, . 
L .. 
.. ; 
Ii 
i 
l 
ACKNOWLEDGEMENTS 
I am indebted to my instructors, both past and present 
for affording me the opportunity of studying orthodontics. 
-.,, 
I 
I am particularly grateful to Dr. Donald C. Hilgers, D.D.S., 
Ph.D., for his guidance and help both in theory and in the 
clinical fields of orthodontics and for his help on this thesis. 
I appreciated the assistance of Dr. Jospeh Gowgiel, D.D.S., 
Ph.D., who served as a board member of this thesis. 
I am thankful to my wife and family who have been very 
cooperative and without whose help I could never have pursued 
this graduate training and to my two business partners who 
made it financially possible to do so. 
... 
TABLE OF CONTENTS . •' 
Chapter Page 
1 REVIEW OF LITERATURE AND STATEMENT OF THE PROBLEM • • 1 
A. Introduction 
B. Purpose 
11 Procedure • e I I I • I I I I I I I I I I I t I I 8 I I I I I I I • I I I I I I I I I t I I 15 
A. Material 
B. Method 
111 FINDINGS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 19 
A. Group mean values 
lV DISCUSSION •• I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I t' J J ~ i 
A. Statistics 
V SUMMARY AND CONCLUSIONS ••• , • , • , , , , • • • • • • • • • • • • • • • • • • 38 
BIBLIOGRAPHY I ••• I •••••••••••• I •••••••••• I ••• I • • • • • • • • • 41 
. APPENDIX t I I t I I t I I I I I I I I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I 44 
~-
--~~------.................... --...... ~......-...... ----~--~--------............. ------"""--
. 
" 
LIST OF TABLES 
Table Page 
1. AVERAGE MEAN VALUES FDR TEN CLASS 1 NON-EXTRACTION 
CASES • • . • • • • • • • • • • • • • • • • • • • • • • 20 
2. AVERAGE MEAN VALUES FOR TEN CLASS 1 EXTRACTION CASES • 21 
3. AVERAGE MEAN VALUES FOR TEN CLASS 11 NON-EXTRACTION 
CASES 
• • • • • • • • • • • • • • • • • • • • • • • • 
22 
4. AVERAGE MEAN VALUES FOR TEN CLASS 11 EXTRACTION CASES • '23 
' 
' 
! 
'----
p 
··- - --··-·-·· - 2 . 
malarrangement of teeth, Case considered it a combination of 
malocclusion of teeth and disharmonious balance in the teeth 
and jaws. In spite of the infinitely greater information 
I 
f. 
: :available today, the controversy is far from being settled. 
l Among the modern practicioners, Tweed (1941) believes 
' I th~t most of the malocclusions are characterized by a forward 
I I drift of the teeth in relation to the "basal bones," and that 
I 
! j in order to obtain the best in _facial esthetics and lasting 
i 
! results, the mandibular incisor must be placed and maintained 
I 
! 
i in an upright position over "basal bone." Representing the 
' l opposite belief, Sved (1944), while discussing Tweed's basic 
i principles, emphasized that while adolescents have an adult 
i 
l set of teeth, the face is just emerging from childhood. Sved 
' 
stated that growth .of the face continues until eruption of 
I 
1 third molars and this growth may reduce the earlier ma~illary 
' I 
i protrusion considerably. 
1 . 
i Basically, there are three approaches to studying growth 
: and development of the human head. Vital staining is the first 
method. This tells us where and how growth is taking place. 
The second method is craniometrics, by which human heads, 
living and dead, may be compared to animal skulls. The third 
: and most recent method is that of cephalometric roentgenology, 
·which may be used in a cross sectional or a longitudinal 
l. ·---
·1nvestigation of the individual. Cephalometric roentgenolocical 
studies can be further divided into quantitative and qualitative 
studies. 
Vital staining by madder feeding, alizarin red "S" intra-
peritoneal inJections and more recently by tetracycline 
labeling, growth sites have been revealed in bone growth. 
From studies of Brash (1924), Hassler and Schour (1944), Moore 
( 1949), and other investigators conc.lusions have shown that 
the human skull increases in size by sutural growth, apposit-
1onal growth, modeling reso~ption on the bone surfaces and 
:bY cartilage centers located in the cranial base and the 
1
condyles of the mandible. 
: 
The earlier attempts to relate the human denture to the 
rest of the face were done through dental casts and face masks 
;Cease, 1908 and Van Loon 1915) with respect to facial anthro-
1polog1c planes. The first known attempt to study the relation 
of dental and facial structures from standard lateral head· 
roentgenograms was made by Carrea in 1924. He used lead wire, 
stuck with adhesive tape t.o the face to bring out the soft 
'tissue profile. Carrea emphasized the usefulness of radiogr~phs 
or "teleradiofacies" in classifying dental occlusion, especially 
,in the anter-posterior direction and in distinguishing false 
prognathism from true prognathism, retrognathism or · 
orthognathism. He used the soft tissue profile to ascertain 
·• 
p, 
[ 
I- the thickness of soft tissues in different parts of the face. 
Although Pacini (1922) perfected this roentgenographic 
technic by offering a me.thod of correcting the enlargement 
of the image of the radiograph to its natural dimensions, 
it was not until 1931 when cephalometric roentgenograpny was 
fully developed. During 1931, Hofrath and Broadbent· 
independently published their technics of taking standardized 
head radiographs. Both used a head positioning apparatus, 
cephalostat, and a fixed target distance. With these methods 
it became possible for the first time to duplicat head x-rays 
of ths same person in both exactness and detail. 
Broadbent (1937) found from his studies of cephalometric 
x-rays that the cranial points were more stable during the 
, period of active growth than those in the facial area and that 
the Bolton-nas1on plane and it's registration point "R" in the 
sphenoidal area were the "most fixed" in the whole head. For 
this reason, he used the Bolton-nasion plane for orientation 
•and superimposition of x-ray tracings to study growth changes. 
' His findings on cross sectional material indicated that all 
facial parts grow uniformly with a "developmental adjustment" 
1 in the downward, forward and outward directions. The tracings' 
: of cephalometric x-rays showed that all landmarks on th~ mid-
·. sagi tal plane move forward and downward except nasion which 
,·moves forward and upward during growth • 
... 
I 
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Broadbent stated that the hard palate maintains a parallel ,-
relation over the entire period of growth, and failure of 
the eruption of the third molars is due to lack of optimum 
growth of the jaws. He did not discover any sex differences 
except for slight differences in facial contour, 
Bjork, in 1947, compared 322 cephalomtric radiographs 
of 12 year old bQYs with those of 281 conscripts between the 
ages of 21 and 22 years in Sweden. His findings showed that 
there were moderate increases in prognathism of both jaws. 
Since no change in the base of the cranium was detected, the 
change in prognathism was attributed to a change in the relat-
ionship of the jaws and cranium. The increase in mandibular 
prognathism was slightly more accentuated than the maxillary 
, which could be accounted for by a slight forward displacement 
of the mandible. The forward movement of the mandible and 
straightening of the facial profile were attributed to the 
l greater rate of increase of the ramus height which increased 
i 
l 
1 twice as much as the length of the body of the mandible, Bjork 
I 
i also observed that the increments in the linear dimensions 
i 
of the face were variable. The cranial base showed an increment 
of 6 to 8 percent,_ while the length of the maxilla and mandible 
increased 10 to 11 percent, The frontal height of the face 
: increased 13 percent, the upper part from nasion to the maxillaI 
\incisors 10 percent, while the lower part from mandibular 
i 
L -
pt 
' I 
6 
incisors to gnathion increased 15 percent. Discussing the 
same material in follow-up reports, he observed in 1951 and 
1953 that on an average the overjet and overbite decreases with 
growth. The profile becomes straighter, chin more prominent 
and the incisors more upright with age. He noticed considerable 
individual variation. Bjork concluded that growth problems 
related to the cranial and facial structures were of a very 
intricate nature and has not been fully clarified, He 
suggested a better correlation of existing knowledge and 
additional research to find the areas and direction of growth 
and rates in relation to the constitutional types. 
In 1953, Brodie published a further paper on facial growth 
covering the period from the 8th to the 17th year as shown- by 
serial study of 19 individuals. Some of the findings were: 
1 - There is a strong tendency, for the nasal floor 
to remain stable throughout this growth peri_od, In those 
cases that do exhibit change, the nasal floor increased its 
'.angular relation with the anterior cranial base (pituitary 
I 
' fossa to nasion), 
! posterior end. 
that is, the anterior drops more than the 
i 
2 - The occlusal plane is stable in about one-half the 
1 cases, but its behavior in the others leads to a decrease 
in the angle between it and the anterior cranial base. This 
' ' 
, 
only means that the posterior end of the~occlusal plane tends 
to drop faster than the anterior end and the differences are 
significantly greater than any taking place in the palate. 
7 -
J - The mandibular border, similarly, shows no appreciable 
change in over half the cases. In those cases where it does 
change, it almost invariably shows a behavior similar to that 
of the occlusal plane, that is, a tendency to become more 
parallel with the anterior cranial base. 
4 - The point porion has been shown to exhibit a large 
range of variation in its growth behavior. In some cases it 
goes straight backward; in others straight downward; and all 
I! values between these extremes were found. 
Curtner (1953), on the basis of Brodie's (1941) findings 
that the cranial pattern does not change after the third month 
of life, observed that it was possible to predetermine the 
adult face of most children by superimposition of the 
cephalometric head x-rays of children their respective parents. 
He felt that, in addition to its potential uses in orthodontic 
; diagnosis, this method could be a_valuable tool in the study 
of human inheritance. 
I Scott (1954) discussed the post-natal growth of the face 
in two phases. During the first phase, the growth occurred 
\chiefly in the.cartilage of the nasal septum, cranial base 
I 
\. 
l -
and mandibular condyle. Since the orbital cavity was increasing 
in size during this stage, the Frankfort horizontal plane no 
_longer served as a stable landmark. All parts of the head 
including the face and cranial base increased in size; this 
being still.a period of deciduous dentition, the facial muscles 
were more active and fully developed than the muscles of 
mastication. 
Scott stated that after the 7th year (the second phase) 
the growth of ths nasal septum and facial sutures ceased. The 
I growth of the cranial and orbital cavities, also the middle 
I segment of the cranial base had been almost completed. The 
·Frankfort plane achieved stability. After this phase, the 
growth of the facial skeleton is predominantly a matter of 
1
\ surface deposition and internal reconstruction. The cartilage 
of the mandibular condyle and the cranial base (spheno-
occipital synchondrosis) continued to function as important 
1!growth sites in thrusting the facial skeleton forward from 
i I the vertebral column. During this phase the muscles of mast-
! 1cation reached their full development along with the permanent 
i 
:dentition. 
Nanda (195.5) -investigated the growth of the facial skeleton 
I )from a serial lateral head radiogr~phs of 15 white ind1v1duals, 
:10 males and 5 females. 
\. 
Actual measurements of seven dimentions 
L. 
.. : 
, $ " -
sella-nasion, nasion-prosthion, nasion-infradentale, sella-
gonion, and sella-gnathion -- were taken on each individual 
series between ages of 4 and 20 years. The growth pattern 
9 
of each facial dimension was studied both as a curve of growth 
and curve of relative increase. His conclusions were as follow~ 
1 - The growth curves of all the dimentions studied 
were typical of general skeletal growth curves other than 
cranium, which has a neural type growth. 
2 - Analysis by relative increments curves not only 
emphasizes but also sharpens the diffence in growth curves. 
While there is a general circumpuberal rise, the time of both, 
the onset and the peak of the_rate of growth were different 
for the various dimensions of the.same child. Since all 
I dimentions do not grow at the same relative rate, the form of 
I 
: the face is of necessity changed. 
I 
) J - A comparison of the rates of growth of gonion-
; gnathion and sella-gonion showed that sella-gonion continues to 
I ! show a slight increase for as much as two years after gonion-
gnathion has.stopped growing. 
4 Both the growth curves and the relative increment 
:curves showed that the_growth of the face tends to have its 
'.circumpuberal maximum about 6 months later than that for the 
l 
!general body height. 
l· . 
L. 
.5 - The females showed relatively less increase in size of 
the dimensions than the males during ages 10 to 17 years. 
Ford (1958) reported his observations on the analysis 
of a collection of dried juvenile and adult skulls, the 
objective being to study growth changes in the cranial base. 
His observations that the cribiform plate does not grow after 
the age of 7 years confirmed the earlier findings of deCoster 
(1951 and 1952) on a radiographic material. He argued that 
since the cribiform plane (the plane of cribiform plate and 
jugum sphnoidale) is unchangeable after eruption of the first 
permanent molars,. it would form an excellant base line or line 
of reference for the study of growth changes in the face 
1
• through superimposition of the serial cephalametric x-rays. 
Subtelny (1959) published findings that indicated that 
i • 
, the skeletal and integumental chin assumed more forward relation 
! 
! to the cranium wi.th growth. The bony profile had a tendency 
to become less convex with age. 
Hilgers (1961) investigated growth of the facial and 
'dental skeleton of forty individuals from roentgenographic 
i 
1
1 records which were obtained from the Child Research Council 
: in Denver, Colorado, Some his conclusions were as follows; 
1 - The angle of facial convexity may increase, decrease 
r or remain stable during growth. 
! 
! 
L. -~ - - - .. 
' A. What is normal facial profile for males is not a normal 
facial profile for females. 
B. The female group and the Class 1 occlusion group have a 
I more convex facial profile than the male group and the 
I normal occlusion group, 
11 
le. The angle of facial convexity has an irregular pattern from 
1 one age level to the next age' level, because of the differential 
I rate and the dif.ferential time "of the growth of the bones 
I 
1 involved. 
nasion, while the maxilla remains comparitively stable, grows 
at a slower rate than the mandible, or grows at a faster rate 
' 
'than the mandible. 
l 2 - The mandibular incisor angle may decrease, increase 
remain stable during growth. or 
l J - The maxillary incisor angle (1 to SN) may increase, 
:decrease or remain stable during growth. 
4 - The interincisal angle may increase, decrease, or 
remain stable during growth. 
5 - Females present a more procumbent denture than the 
:male group. 
I. 
L 
6 - Individuals have growth accelerations which change 
.. . -
the proportions of the dental and skeletal facial profile, 
but the individual does have a tendency to follow his own 
basic pattern. 
12 
7 - Females have an increment rate of growth that is less 
than males and their growth decelerates and terminates at an 
! earlier age level than males, therefore they become comparat-
1 . 
f 1vely stable for angular and linear dimensions at an earlier 
I 
! age level than males. 
I 
8 - After the paracircumpuberal growth acceleration all 
linear and angular dimensions appear to become comparatively 
stable and the structures making up the facial complex begin 
11 to fit into a more stable face. 
Ii 
I• 
9 - Growth trends and avenues of growth were different for 
. males and females. 
Steiner {1953) presented a method for appraising the 
• dentofacial disharmonies. Much of his analysis was "borrowed 
, from ideas of Thompson, Brodie, Wylie, Reidel and Ricketts." 
i 
: He recommended the use of angles sella-nasion-subspinale {SNA) , 
'. sella-nasion-supramentale (SNB), subspinale-nasion-supramentale 
{ANB), and sella-nasion-gonion-gna~hion. 
To study the inclination and relation of maxillary and 
1 mandibular central incisors, he related them to lines 
nasion-subspinale and nasion-supramentale respectively. 
; 
. . 
·····13 -, 
According to Steiner the maxillary central incisor should 
lie on line nasion-subspinale in such a way that most tnes.ially 
placed point of its crown is 4 mm •. in front of the line and its 
axial inclination to nasion-subspinale should be 22 degrees. 
Likewise the mandibular central incisor in goog relation should 
.. 
be 4 mm. in front of nasion-supramentale line and· its axial 
inclination at 25 degrees to this line. 
Steiner's method of cephalomtrics can be divided into the 
following three steps; 
1 - Diagnosis, Determine the nature of the dentofacial 
abnormality, 
2 - Treatment Goal. What can be done to correct the 
1 abnormality? 
J - Treatment Plan, The treatment indicated to accomplish 
the treatment goal. 
Holdaway (1956) studied the changes in the skeletal profile 
: with orthodontic treatment from cephalometric radiographs, He 
: used angles sella-nasion-subspinale (SNA) and sella-nasion-
supramentale (SNB), which he considered excellent criteria, 
: particularly the difference of the two angles, angle subspinale-
! nasion-supramentale (ANB), because the points and planes are 
located in the immediate area under consideration, Holdaway 
i suggested that treatment objectives should aim at r'educing 
\ 
i 
L 
... 
,...-
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14 
angle ANB to as near 0 to 2 degrees ranges as possible. He 
found favorable response in "apical base" relation if the 
patients were treated during "periods of active growth." 
Burstone (1963) suggests that in the early maturing girl, 
I! 
menarche lies much closer to the peak velocity of growth than 
in the girl who'matures later. This would suggest that if 
menarche has been reached, growth rates are beginning to 
decelerate and the peak growth velocities have already 
occurred. The early maturer has greater growth potential 
left after menarche than the late maturer, This means that 
the earlf-maturer will experience more growth after menarche 
than the late maturer. 
! B. Purpose 
The purpose of this investigation ls to study and compare 
orthodontic treated non-extraction Class 1 cases to Class 1 
, extraction cases and the same comparison of Class 11 non-
' 
1 extraction cases to Class 11 extraction cases. Through the 
1 comparison it will be determined which cases were more 
: sucessfully treated and retained. 
The review of literature has been one of growth and 
:development in order to get a better understanding of this 
complex phenomenon and how it may affect orthodontic 
:treatment planning. 
' L 
,,...-
' --------------~------------.--------------~--!"""-~ 
,, 
I• 
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CHAPTER 11 
A. Material 
Records of treated orthodontic cases which were treated at 
Loyola University Department were utilized in this study. 
Patient records were selected on the basis of being Class 1 
non-extraction case, Class 1 extraction case, Class 11 non-
extraction case or a Class 11 extraction case. ·These patients 
records were selected on this basis only and were of mixed 
ethnic backgrounds from a generally lower middle class 
socio-economic group from the Chicago area. 
B. Method 
Three lateral head roentgenograms of each case and three 
sets of plaster models of each case was utilized. The first 
headplate being the one taken at the start of treatment, the 
second one taken when active treatment was .terminated and 
the third headpla.te was taken three years after active 
treatment had ceased. The plaster models utilized were also 
taken at star~ of treatment, at end of active treatment and 
three years out of treatment. 
i Each headplate was traced on acetate paper with a 4H 
'pencil using the usual transillumination. The room lighting 
was kept to a low level in order to pick up the detailed 
I. 
\outline from the darker radiographs. Care was exercised to 
16 
exclude the fatigue factor and to obtain as accurate tracings 
as possible. 
The following measurements were taken for the purpose 
of this study; 
Steiner Analysis 
SNA - angle formed by intersection of lines drawn from sella 
to nasion to subspinale. 
SNB - angle formed by intersection of lines drawn from sella 
to nasion to supramentale. 
ANB - angle formed by intersection of lines drawn from 
subspinale to nasion to supramentale. 
1 to NA - angle formed by a line grawn through the long axis 
of maxillary central incisor to a line drawn from nasion to 
: subspinale. 
l l 1 to NA (mm) - measurement in mm. from h?sion-subspinale line 
i i to incisal edge of maxillary central incisor. 
' 
! 1 to NB - angle formed by a line drawn through the long axis 
of mandibular central incisor to a.line drawn from nasion to 
' 
:· supranientale, 
i 
: 1 to NB (mm) - measurement in mm. from nasion-supramentale 
i 
: line to incisal edge of mandibular central incisor. 
; 
I! 1GoGnSn - angle formed by line drawn from sella-nasion 
I [intersecting with a line drawn from gnathion to gonion. 
! 
' --
.: 
j 
... 
Tweed Analysis 
FMA - angle formed by intersection .f lines drawn from lower 
border of orbit (orbitale) to porion and a line tangent to 
lower border of mandible. 
17 
IMPA - angle formed by intersection of a line drawn tangent 
to lower border of mandible.and a line drawn through the long 
axis of the mandibular central incisor. 
FMIA - angle formed by intersection of a line drawn from porion 
to orbitale and extended out in front of the facial profile 
to where it intersects with the line drawn through the long 
axis of the mandibular central incisor. 
The cephalometric measurements were taken from the three 
lateral headplates of each case studied. The first headplate 
at start of treatment, the second one at termination of active 
treatment and the third one three years ou~ of active treat-
ment. 
Cast analysis consisted of overjet and overbite measure-
ments at start of treatment, at end of treatment and three yearE 
I! out of treatment. A Hays Nance analysis was calculated at start i 
• : 
of treatment and three years out of treatment • 
L .... 
I 
I l_ 
FIGURE # 1 
CEPHALOMETRIC LANDMARKS 
Sella 
Porion 
point 
,,. 
P"":-.---.--------------...... .....,.~------------~-~-~ .. ~---~--~-----~----19~-~--. 
CHAPTER 111 
Experimental Results 
For each of the four groups of cases studied the average 
mean value of each measurement was calculated and as a result 
the following four pages of values were compiled, 
~·-------------...... -~.~-~--~-------........ ~ ....... ------~--.~ .. --.... ~----~~~~~.-.~·~.---. ~-~-~-, 20 . 
1 · .. '~ 
TABLE # 1 
Average mean values for ten Class 1 non-extraction cases. 
Steiner Analysis Start Finish Retention I 
SNA 78.6 79,7 80.0 ! 
SNB 75,9 76.2 77,1 
·1 
ANB 2,6 3.05 2.9 ! 
l to NA(mm) 7,1 2.6 4.1 
l to NA(angle) 27.2 17.3 22.2 
1 to NB (mm) 3.3 5.5 4.2 
1 to NB (angle) 20,55 26.65 23.55 
1 to l 129,95 132. 05 131.55 
GoGnSn J2.9 32,76 31.7 
Tweed Analysis 
FMA 23.9 23.4 22.4 
IMPA 91.8 97.3 95.0 
FMIA 64.J 58.J 62.6 
; Hays Nance (mm) 
Max. Arch 2.6 0 ,9 . 
Mand. Arch 
-.6 0 -.6 
Over jet 4.5 mm l.Omm l.Omm 
Overbite 4,J mm 2.15 mm J.JO mm 
i 
L. 
~ '" 
r 
__ , ______ ~--· - -- . 
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TABLE # 2 
Average mean values for ten Class 1 extraction cases. 
Steiner Analysis Start Finish Retention 
SNA _ ?9.9 78.2 78.4 
SNB 75. 3- 74.9 75.4 
ANB J.65 2.3 1.9 
1- 1 to NA (mmJ 4.7 2.1 2.2 
I 1 to NA (angle) 22,3 17.9 19.4 
to NB (mm) 6.25 4.8 4.3 I 1 I I 
I 1 to NB (angle) 24.1 23.65 23.5 ! 
I 1 to 1 124.4 133.6 132.4 
! GoGnSn J8.55 J8.7 J8.6 
! 
I 
: . Tweed Analysis 
' 
FMA 29.7 29.5 J0.4 
IMPA 90.5 90.1 90.3 
FMIA 59,8 60.4 59.3 
Hays Nance (mm) 
Max. Arch 
-J.8 0 -.1 
Mand.Arch 
-5.5 0 -1.J 
Over jet J.95 mm 1.25 mm 1.65 mm 
Overbite 3.4 mm 1.85 mm 3.0 mm 
22 
TABLE # 3. 
Average mean values for ten Class 11 non-extraction cases. 
; 
l 
i 
I 
Steiner Analysis 
SNA 
SNB 
ANB 
1 to NA(mm) 
i to NA(angle) 
1 to NB (mm) 
1 to NB (angle) 
1 to 1 
GoGnSn 
Tweed Analysis 
F?iIA 
IMPA 
FMIA 
Hays Nance (mm) 
Max. Arch 
Mand. Arch 
Over jet 
Overbite. 
L .. 
Start 
82.9 
77.7 
5.2 
5.5 
20.8 
4.1 
21.75 
lJJ.l 
30.7 
24.1 
94.2 
61.7 
-J.5 
-.9 
4.4 mm 
4,7 mm 
Finish 
82.J 
77.6 
4.7 
2. 05 
1.5.5 
6.o 
Jl.4 
128.7 
Jl.6 
24.5 
100.8 
.54.7 
0 
0 
.9 mm 
1.8.5 mm 
Retention 
82.2 
78.0 
4.2 
3.9 
18.J 
5.4 
29.0 
lJl.O 
29.6 
21.9 
95.2 
62.9 
-.7 
-1.8 
2.35 mm 
J.J mm 
J' 
'" 
TABLE # 4 
Average mean values for ten Class 11 extraction cases. 
Steiner Analysis . Start 
SNA ao.5 
SNB 73, 9 
ANB 6.6 
1 to NA (mm) 6.o 
1 to NA (angle) 23,3 
l to NB(mm) 6. 7 
l to NB {angle) 28.6 
l to l 119.9 
GoGnSn 38.85 
Tweed Analysis 
FMA 
IMPA 
FMIA 
• Hays Nance (mm} 
Max; Arch 
Mand. Arch 
Over jet 
Overbite 
30.8 
95.8 
53.4 
-2.2 
7,0 mm 
4.J mm 
Finish 
78.4 
73,8 
4.8 
.4 
12.3 
6.0 
27.2 
135.6 
39.1 
30.2 
94.5 
55.J 
0 
0 
,55 mm 
1.9 mm 
Retention 
78,9 
75.1 
3,8 
J.O 
17.4 
4.9 
25.9 
131.4 
37.9 
Jl.2 
93.4 
55.4 
-.5 
-.5 
1.75 mm 
3,0 mm 
' I 
i 
' 
·I 
l 
' 
i 
I 
I 
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The principle measurements that were worked with in this 
study was the overjet at end of active treatment and at 
retention, which was three years after the end of active 
treatment. overbite taken at the same times, a Hays Nance 
analysis of each arch taken at beginnipg of treatment and again 
three years after the active treatment had been finished. 
In the Class 1 non-extraction cases, overjet increased 
an average of .9 mm. per case and overbite increased an average 
of 1.15 mm. from finish of active treatment to three years out 
of treatment. The Hays Nance analysis showed the maxillary 
arch length 2.6 mm. in excess at start of treatment and .9 mm. 
excess length three years out of treatment. The mandibular 
arch had an arch length deficiency of .6mm. both at start of 
treatment and three years out of active treatment. 
The cephalometrics of the Class 1 non-extraction cases 
showed the SNA of 78.6 at start, increased 1.1 degrees to 
finish and an increase of .1 degree to 80 degrees at retention 
indicating the maxilla to be in good relation to cranial 
anatomy. The SNB at start was 75.9, increased ·.J to finish 
·and increased .9 degree to 77.1 at retention indicating the 
mandible to be in good relation to cranial anatomy. The ANB 
'was 2.6 at start, increased .45 degree to finish and then 
idecreased .15 degree to 2.9 degrees at retention indicating 
I 
l 
\a fairly good relation of maxilla to mandible. 1 to NA(mm) 
'1· 
l 
' .. 
started at 7,1 mm., decreased 4.5 mm. at finish and increased 
1.5 mm. from finish to retention to a reading of 4,1 mm. which 
is good position. 1 to ·NA (angle) started at 27,2, decreased 
9.9 degrees to finish and increased by 4.9 degrees to 22.2 
degrees at retention which is good position. 1 to NB (mm) 
started at J.3 mm., increased 2,2 mm. to finish and decreased 
1.J mm, to g.2 mm. at retention this showing a good position, 
1 to NB (angle} started at 20.55 degrees, increased 6.1 degrees 
to finish and decreased 3.1 degrees to 23.55 degrees at 
retention also indicating good position of 1. The inter-
incisal angle started at 129.95 degrees, increased to 132.05 
degrees at finish and then decreased to 131.55 degrees at 
retention, This indicates good relation between 1 and 1. 
GoGnSn started at 32,9 degrees, decreased .14 degrees to 
finish and decreased 1.06 degrees to 31,7 at retention which 
is good position of mandible to sella-nasion line. FMA start-
ed at 23,9 degrees, decreased ,5 degree to finish and decreased 
1 degree from finish to retention. This reading indicates a 
growth pattern and correlates with the GoGnSn reading. 3MPA 
: started at 91,8 regrees, increased 5,5 degrees to finish and 
I 
'.decreased 2.3 degrees to 95 degrees at retention. FMIA started 
l at 64. 3 degrees, decreased 6 degrees at finish and inc·reased 
\ 4.3 d~grees to 62.6 degrees at r~tention. These readings 
Ls~?w the mandibular incisor to be 5 degrees more procumbent 
- - . ~- -. - - --- -
l . 
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than Tweed~s standards indicate it should be. 
In Class 1 extraction cases overjet increased .4 mm 
average per case from finish to retention. Overbite increased 
1.15 mm from finish to retention. 
The Hays Nance analysis showed the maxillary arch at 
start of treatment to have a deficient arch length of J.8mm. 
and a .1 mm. deficien·;; at retention. The mandibular arch at 
start had an arch length 5.5 mm. deficient and was l.J mm. 
deficient at retention. 
The cephalometrics of the Class 1 extraction cases 
showed the SNA at start of 79.9 degrees, decreased 1.7 degrees 
to finish and increased 2 degrees to 78.4 degrees at retention. 
This tells the maxilla is in good :position relative to cranial 
anatomy. SNB started at 75.J degrees, decreased .4 degrees 
to finish and increased 5 degrees to 75.4 at retention. The 
mandible is 2.6 degrees retrognathic to cranial anatomy. ANB 
atarted at J.65 degrees, decreased l.J5 degrees to finish and 
decreased .4 degree to 1.9 degrees at retention. The maxilla 
and mandible are well related to each other, l to NA (mm) 
started at 4,7 mm., decreased 2.6 mm, at finish and increased 
~l mm. to 2,2 at retention which indicates fairly good 
position, 1 to NA (angle) started at 24.1 degrees, decreased 
.45 degree to finish and decreased ,15 degree to 23.5 degrees 
'at retention which shows a good position of 1. I to NB (mm) 
started at 6.25 mm., decreased to 4.8 mm. at finish and 4.J 
mm at retention which is good position. I to NB (angle) 
started at 24.l decreased to 23.65 at finish and decreased 
to 23.5 at retention and indicates good position. Interin-
cisal angle started at 124.1, increased to 133.6 at.finish a.nci • 
decreased 1.2 degrees to 132.4 at retention this indicating 
a good relation of position of the maxillary and mandibular 
incisors. GoGnSn started at 38.55 degrees, increased .15 I 
degree to finish and decreased .1 degree to J8.6 degrees. 
FMA started at 29,7, decreased to 29,5 degr~es and increased 
to J0.4 degrees at retention. Both the FYlA and GoGnSn in-
dicate a more downward than forward growth pattern of the 
mandible. IMPA started at 90.5, decreased at .4 degree to 
finish and increased .2 degree to 90,3 degrees at retention 
which is about 5 degrees more procumbent than prescribed by 
Tweed. FMIA started at 59.3 degrees at retention. 
In the Class 11 :=non-extraction cases, over jet increased 
1.45 mm. average p~r case from finish to retention. Overbite 
increased 1.25 mm, from finish to retention, The Hays Nance 
analysis showed the maxillary arch at start of treatment to 
have a deficient.arch length of 3,5 mm. and .7 mm. deficiency 
at retention. The mandibular arch had an arch length de- · l 
• i 
ficiency of .9mm. at start of treatment and 1.8 deficiency 
at retention. 
The cephalometrics of the Class 11 non-extraction cases 
showed the SNA started at 82.9 degrees, decreased ,6 degrees 
to finish and decreased .1 degree to 82.2 degrees at retention 
which indicates the maxilla to be positioned a little anterior 
of cranial anatomy, SNB started at 77,7, decreased .1 degree 
at finish and increased .4 degree to 78 degrees at retention. 
The mandible is in good relation to cranial anatomy, ANB 
started at 5,2 degrees, decreased to 4.7 degrees at finish 
and decreased ,5 degree to 4.2 degrees at re~ention. This 
shows that the mandible is posterior in relation to cranial 
anatomy. 1 to NA (mm) started at 5,5 mm., decreased at 2.05 
mm. at finish and increased to J.9 at retention which is in 
good position. 1 to NA (angle) started at 20,8 degrees, 
decreased to 15.5 degrees at finish and increased 8.J degrees 
at retention. The maxillary incisor being J.7 degrees less 
procumbent than the norm. 1 to NB (mm) started at 4.1 mm., 
increased to 6 mm. at finish and decreased .6 mm. to 5.4 mm. 
at retention. 1.to NB (angle) started at 21.75 degrees, 
increased to Jl.4 degrees at finish and decreased to 29 degrees 
at retention. The mandibular incisor is 4 degrees more procum-
bent than the norm. Interincisal angle started at lJJ.l, 
I 
I 
I 
I 
I 
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degrees, decreased to 128.7_degrees at finish and increased 
to 131 degrees at retention showing good relation. GoGnSn 
started at 30,7 degrees, increased to 31.6 at finish and 
decreased to 29.6 degrees at retention. FMA s~arted at 24.1 
degrees, increased to 24,5 degrees at finish and decreased to 
21.9 degrees at retention. -Both the GoGnSn and FMA indicate 
a good growth pattern. IMPA started at 94.2 degrees, increasec 
to 100.8 degrees at finish and decreased to 95,2 degrees at 
retention, The mandibular incisor finished 10 degrees more 
procumbent than the Tweed standard. FMIA started at 61.7 
decreased to 54,7 degrees at finish and increased to 62.9 
at retention. 
In the Class 11 extraction cases, over jet inc:~ased 
1.2 mm. average per case from finish to retention. Overbite 
increased 1,1 mm._ average per case from finish to retention. 
The Hays Nance analysis showed the maxillary arch at start of 
treatment to have a deficient arch length of 2,2 mm. and .5 mm 
deficiency at retention, The mandibular arch had an arch 
length deficiency of 3,7 mm. at start and ,5 mm. deficiency 
at retention, 
The cephalometrics of the Class 11 extraction oases 
showed the SNA started at 80,5, decreases to 78.4 degrees at 
finish and increased to 78.9 at retention thus the maxilla ls 
j in good relation to cranial anatomy. SNB started at 73,9 
• ~ 
'• ------------~------------------------------------~ 
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degrees, decreased to 73.8 at finish and increased to 75.1 
. 
at retention. The mandible is posterior in relation to crania ;_ 
anatomy. ANB started at 6.6 degrees, decreased to 4.8 degrees 
at finish and decreased to J.8 degrees at retention. The 
mandible is 1.8 degrees posterior ta the maxilla. l to NA 
(mm) started at 6 mm., decreased to .4 mm. at finish and 
increased to Jmm at retention. 1 to NA (angle) started at I 
23.3 degrees, decreased to 12.3 degrees at finish and increase 1 
to 17.4 degrees at retention which indicates the maxillary 
incisor is in fairly good position. Y to NB {mm) started 
at 6.7 mm., decreased to 6mm. at finish and decreased to 
--
4. 9 mm. at retention. l to NB (angle) started at 28.6 degrees, 
decreased to 27.2 degrees at finish and decreased to 25.9 de-
grees at retention. The mandibular incisor is in good positio 
as indicated by the readings of the 1 to NB angular and linear. 
Interincisal angle started at 119.9 degrees, increased to 
135.6 at finish and decreased to 131.4 degrees at retention. 
The maxillary and mandibular incisors are in good position 
to one another. GoGnSn started at 38.85, increased to 39.1 
at finish and decreased to 37.9 degrees at retention. FMA 
started at J0.8 degrees, decreased to 30.2 degrees at finish 
' and increased to 31.2 degrees at retention. The GoGnSn and 
FMA indicate a more downward than forward growth pattern. 
... pr 
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IMPA started at 95.8 degrees, decreased to 94.5 degrees at 
finish and decreased to 93.4 at .retention. The mandibular 
incisor is about 10 degrees more procumbent than Tweed 
standards. FMIA started at 53.4 degrees, increased to 55.3 
degrees at finish and increased to 55.4 degrees at retention. 
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CHAPTER IV 
DISCUSSION 
Many diagnostic aids have been developed to help the 
orthodontist reach a decision so as to formulate the best 
I 
treatment plan for a specific patient. Some of these ~iagnost· i 
I 
aids have been utilized in this study in an effort to ascer- l 
tain which group of cases, whether non-extraction or extractioi -
were treated and retained best. 
The Steiner and Tweed analysis were utilized in studyi~g 
the lateral headplates and overjet, overbite and Hays Nance 
analysis were used on the casts. 
The cephalometric comparisons of these cases show the 
ANB was more stable from finish to retention in Class 1 
extraction cases than in the Class l non-extraction cases. 
1 to NA was more stable ·in Class l extraction cases, l to 
NB was more stable in the Class l extraction cases. The 
interincisal angle was very similar in both groups. The 
IMPA was more stable in the extraction cases. 
The cast analysis comparisons show overjet increased 
.4 mm. from finish to retention in the Class l extraction 
cases and increased .9 mm. in the Class l non-extraction 
cases. Overbite increased 1.15 mm. in both groups of cases. 
' i
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The Hays Nance analysis showed; Maxillary arch1 Five 
of the Class l non-extraction cases were stable, and the 
other five cases had an excess archlength with an average of 
1.8 mm. (spacing). Four of the Class 1 extraction cases had 
an arch length deficiency (crowding) an average of 2.5 mm. 
per case at retention. Four cases had an excess arch length 
an average of 2.25 mm. at retention and two cases were stable. 
Mandibular arch; Five Class 1 non-extraction cases 
showed excess arch length an average of 1.2 mm. and five 
cases were stable. Nine of the Class 1 extraction cases 
showed a deficient arch length (crowding) an average of 1.55 
mm. and the other case had an excess arch length of l mm. 
The cephalometric comparisons of the Class 11 cases 
showed an ANB most stable in the non-extraction cases, l 
to NA was more stable as was l to NB, the interincisal angle 
showed no appreciable difference and the IMPA was more stable 
in the extraction cases. 
The cast analysis comparisons show over jet increas.ed 
1.45 mm. from finish to retention in the Class 11 non-extractic 
! 
i 
l 
cases and increased 1.2 mm. in the Class 11 extraction cases. l 
Overbite increased 1.25 mm. in the non-extraction cases and· 
increased 1.1 mm. in the extraction cases. 
The Hays Nance analysis of the Maxillary arch had three 
cases of the Class 11 non-extraction showing an excess arch 
length an average of 3 mm. Seven cases had an arch length 
deficiency of an average of 1.85 mm, at retention. Four of 
the Class 11 extraction cases had an arch length deficiency 
an average of 1.75 mm. per case. Twp cases had excess arch 
length of 1 mm. average and four cases remained stable. 
Mandibular arch; all te~ cases of the Class 11 non- ,, 
extraction cases showed a deficient arch length of an average I. 
of 1.8 mm. Four of the Class 11 extraction cases had an 
arch length defficiency an average of Jmm. per case,, three 
cases had an excess arch length of an average of 2.5 mm. 
and three cases remained stable from finish to retention. 
The statistics run in this study covered the overjet, . 
overbite and Hays Nance measurements and are listed on page j~. 
The statistics showed that in the Class 1 cases overjet 
and overbite changes from finish to retention in the non-
extraction cases when compared to the extraction cases were 
not significant as the t value for the overjet was 1.174 and 
for overbite 0,0. The t values for Class 11 were also riot 
significant as the t value for overjet was ,6058 and for 
overbite was ,3306. 
The Hays Nance measurements had a t value of 2.560 
for the maxillary arch between the Class 1 non-extraction 
..,. __________________________________________________________________ ...&..:~ 
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and extraction cases which is a significant reading. The 
mandibular arch between Class 1 non-extraction and extraction 
cases had a t value of 2.909 which is also significant. 
The Hays_ Nance measurements for the maxillary arch be-
tween Class 11 non-extraction and extraction had a t value 
of .6932 which is not significant and the measurements for 
the mandibular arch had a t value of 4.282 which is a sig- j 
I. 
nificant reading. ! 
T Test for difference between the mean values of two 1ndepend- J 
ent salpples. 
Statistics 
Overjet Class 1 non-ex, 
Class 1 ex. 
Universal est. 
Overbite Class 1 non~ex 
Class l ex, 
Universal est. 
N 
10 
10 
20 
10 
10 
20 
Over jet Class 11 non-ex, 10 
Class 11 ex. 
Universal est. 
Overbite Class 11 non-ex. 
Class 11 ex. 
Universal est, 
10 
20 
10 
10 
20 
Std. 
mean Dev • 
• 90 • 809 
,40 1.074 
,50 
1.15 
1.15 
o.oo 
1.45 
1.20 
.25 
1.25 
1.10 
,905 
1.248 
1.732 
~675 
1,065 
,752 
.412 
l.1J6 
.875 
.15 l,1J6 
D,F, t value 
9 
9 
18 1.174 
9 
'9 
18 o.oo 
9 
9 
18 
9 
9 
.6058 
18 .3306 
• 
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I The use of cephalomtrics enables us to see what changes 
have come about in the patient during treatment. Whether 
· / 
I 
I 
these changes are due to normal growth and development or to 
treatm~nt or a combination of both they can be detected. We 
can actually find out how much one a.natomic point changes in 
relation to another point and in this way are able to study 
growth. trends.and the effects of treatment on some of these 
trends. 
I I Many articles and studies are in the literature concernin 
ri I the use of cephalometrics but very little has been written abo 
arch length-tooth material relation·. To know how well a case i 
' treated and retained I believe the Hays Nance analysis gives 
us more positive information than does the cephalometrics. 
CHAPTER V. 
SUM.MARY AND CONCLUSIONS 
This investigation was a c~phalometric and cast analy-
sis comparing ten Class 1 non-extraction cases to ten Class 
extraction orthodontic treated cases and comparing ten Class 
non-extraction cases to ten Class 11 extraction orthodontic 
1 . 
r\ 
treated cases, Records of cases which were treated at 
Loyola University Orthodontic Department were utilized. 
Cephalometrically, the Steiner and Tweed analysis were used 
' and were compiled from three headplates of each case, The 
first x-ray taken at start of treatment; the second at 
finish of treatment and the third one taken three years 
after the termination of active treatment. The cast analysis 
consisted of a Hays Nance analysis and measurements of over-
jet and overbite. These measurements were taken from three 
sets of casts taken at the same times as were the lateral 
headplates. The student "t':' test was employed on the overjet, 
overbite and Hays Nance analysis to determine if a significant 
difference existed between the non~extraction and extraction 
cases. The cephalometric differences were compared between 
the different groups to determine these differences. 
l 
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The following diflf'erences were found between the non-
extraction and extraction cases. 
1. From finish of treatment to three years out of treatment 
overjet change in Class l non-extraction cases compared to 
Class l extraction cases was not statistically significant. 
2. Overjet change in Class 11 non-extraction cases compared 
to Class 11 extraction cases was not statistically significant 
J. Overbite change in Class 1 non-extraction cases and Class 
l extraction cases was the same in both groups and 
statistically not significant. 
4. Overbite change in Class l non-extraction cases compared 
to Class l extraction cases was not statistically significant. 
5. From start of treatment to three years out of treatment 
the H~ys Nance analysis change in the maxillary arch of Class 
l extraction cases compared to Class l non-extraction cases 
was statistically significant. 
6. Hays Nance analysis change in the maxillary arch of Class 
• l extraction cases compared to Class 1 non-extraction cases 
was statistically significant. 
7. Hays Nance analysis change in the mandibular arch of Class 
11 non-extraction cases compared to Class 11 extraction cases 
was not statistically significant. 
8 Hays Nance analysis change in the mandibular arch of Class 
,.,.- .. 
l 
• 
11 extraction cases compared to Class 11 extraction cases 
statistically significant. 
It is concluded that each individual must oe treated 
an individual and to do so sucessfully the orthodontist 
must utilize all diagnostic aids available. 
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APPENDIX 
Class 1 non-extraction case # 1 
Steiner Analysis Start Finish Retention 
SNA BJ;: 86 84 
SNB 78 80 80 
ANB 5 6 4 
1 to NA(mm) 9 -4 1 
1 to NA (angle) JJ J 11 
' 1 to NB (mm) 2 4 ,3 
rl 1 to NB (angle) 18 JO 22 ! ~ 
1 to 1 1?2 141 141 
GoGnSn Jl JO Jl 
Tweed Analysis 
FMA 25 23 24 
IMPA 90 102 96 
FMIA 65 SS 60 
Hays Nance (mm) 
I 
Max. Arch lJ 0 2 
' I Mand.Arch 1 0 0 I l 
r Over jet 9.5 mm 0 mm l.S mm I . I 
l \ Ovrtbite 4 mm 1 mm 2 mm I t I 
\ 
I 
Class 1 non-extraction case # 2 
Steiner Analysis Start Finish Retention 
SNA BJ e6 84 
SNB 78 80 84 
ANB 5 6 4 
1 to NA (mm) 9 -4 ·1 
1 to NA(angle) JJ J 11 
1 to NB (mm) 2 4 J 
1l 
1 to NB(angle) 18 JO 22 
1 to 1 122 141 141 iJ 
I 
! GoGnSn Jl JO Jl. 
Tweed Anslysis 
FMA 25 2J 24 
IMPA· 90 102 96 
FMIA 65 55 60 
Hays Nance (mm) 
Max. Arch lJ 0 2 
I 
Mand. Arch 1 0 0 
Over jet 9.5 mm O mm 1.5 mm I I I 
4 mm I . 
\ 
Overbite l mm 2 mm I 
• 
I 
I 
fl 
__ ,_;:·-~- .. - -
Class 1 non-extraction case # J 
Steiner Analysis 
SNA 
SNB 
ANB 
1 to NA (mm) 
1 to NA(angle) 
1 to NB 
r to NB 
1 to 1 
GoGnSn 
'!'weed Analysis 
FMA 
IMPA 
FMIA 
(mm) 
(angle) 
Hays Nance (mm) 
Max, Arch 
Mand, Arch 
OVerjet 
overbite 
Start 
78 
74 
4 
8 
JO 
3 
21 
125 
42 
32 
86 
63 
8 
2 
8 mm 
6 mm 
Finish 
78 
73 
5 
J 
13 
12 
JO 
125 
42 
32 
94 
54 
0 
0 
2 mm 
2 mm 
Retent1io 
86 
82 
4 
5 
20 
5 
19 
138 
JJ 
26 
85 
69 
I 
t 
I 
l 
' t 
i 
i 
! 
t 
t 
! 
l 
~ 
I 
l 
: 
~ 
• 
i 
,. 
' 
' 
' l. 
l 
j 
) 
i 
l 
l 
: j 
J.S -1 
5 mm i 
1 
l 
I 
t J 
. I 1,. 
··- ----·····--···- .. ···--····- ........... ·--·· ···------------1·--··· 
.. 
r . -·--
Class 1 non-extraction case # 4 
Steiner Analysis Start Finish Retention 
SNA BJ 84 .. SJ 
SNB 81 80 82 
ANB 2 4 1 
1 to NA (mm) -2 1 2 
1. to NA(angle) 7 17 20 I 
1 to NB(mm) 0 4 2 I 
r' 
I to NB(angle) 10 24 2J 
11 
!· 1 to 1 160 145 135 
GoGnSn 24 25 22 
Tweed Analysis 
FMA 17 18 17 
IMPA 87 100 99 
FMIA- 76 62 65 
Hays Nance (mm) 
Max. Arch -4 0 0 
Mand. Arch 
-1 0 0 
OVerjet 1 mm 1 mm 2 mm 
overbite 6 mm 2 mm 4 mm 
48 ~ 
• 
,~ 
Class 1 non-extraction case # 6 · 
Steiner Analysis Start Finish Retention 
SNA 75 75 78 
•f SNB 74 75 78 
ANB 1 0 0 
!. to NA (mm) 9 J 4 
1 to NA(angle) 27 20 22 
I to NB{ mm) J 0 0 
i 
1 i to NB (angle) 24 15 16 I 
ri 
If 1 to l 128 145 142 
' i GoGnSn JJ Jl 29 
Tweed Analysis 
FMA 23 20 19 
IMPA 99 89 91 
FMIA 60 '71 70 
Hays Nance (mm) 
Max. Arch 0 6 1 
Mand. Arch 
-5 0 0 
OVerjet 4.5 mm 1 mm O mm 
Overbite 4 mm J mm 4 mm 
·' 
r-_. --- -------- ---
I 
'I 
i ,, 
11 
1: 
j 
I 
. l 
Class 1 non-extraction case # 7 
Steiner Analysis 
SNA 
SNB 
ANB 
1 to NA(mm) 
Start 
76 
74 
2 
9 
! to NA(angle) 27 
1 to NB{mm) 2 
I to NB (angle) 15 
1 to 1 1J6 
GoGnSn 
Tweed Analysis 
FMA 
IMPA 
FMIA 
Hays Nance (mm) 
Mex, Arch 
Mand. Arch 
Over jet 
Overbite 
32 
16 
88 
76 
0 
4 
6 mm 
5 mm 
.. 
Finish 
77 
74 
3 
5 
24 
7 
30 
1?3 
33 
18 
102 
70 
0 
0 
.5 mm 
,5 mm 
Retention 
77 
75 
2 
6 
29 
s 
31 
118 
~l 
19 
106 
65 
0 
-1 
2 mm 
1 mm 
• 
Class 1 non-extraction case # 8 
Steiner Analysis Start Finish Retention 
SNA 76 7J 76 
SNB 72 71 71 
ANB 4 2 s 
1 to NA(mm) 6 8 4 
-
1 to NA(angle) JO 25 25 
l to NB( mm) 5 7 7 
r 
I to NB{angle) 25 32 Jl 
rl 
1: 1 to 1· 120 120 120 
; 
GoGnSn J8 40 40 
Tweed Analysis 
FMA 25 25 25 
IMPA 90 110 105 
FMIA· 60 55 60 
Hays Nance (mm) 
I M~:x:. Arch -2 0 0 I 
I Mand. Arch 
-3 0 
-2 I I 
I 
Over jet 2 mm 2 mm J mm. 
Overbite J J mm 4 lDDl I 
I 
mm 
I 
I 
I 
I 
I 
I 
, l~- ---- ~·---------·---·- -----··---·---.--- ------------- --- --~ ------ ____ _, __ -- -- ------- -- --...--·---- --·- ----""- - ·------- ---------""-
,.... . 
.. 
Class 1 non-extraction case # 9 
Steiner Analysis Start Finish Retention 
SNA 81 82 81 
SNB 81 80 79 
' I 
. ' ANB 0 2 2 
1 to NA(mm} 11 3 6 
1 to NA(angle} 45 17 23 
I to NB(mm} 6 4 3 
' 1 to NB(angle} 32 28 23 I 
r1 1 to 1 · 105 132 132 Ii 
11 
i GoGnSn 23 25 25 
Tweed Analysis 
FMA 15 18 14 
IMPA 115 104 101 
FMIA 60 62 65 
Hays Nance (mm} 
Max. Arch lS 0 3 
I 
Mand. Arch 6 0 -1 
Over jet 6 mm .s mm 2 mm I 
! Overbite 4 mm 1 mm 4 mm 
I j I I l I 
I 
\ 
i t_. ____ --·--- ---·-----------··· ··- ··----- -·-----· 
----· ---· -- -- .... -- -------------- ----·---------- ---- --- ---·· 
• 
Class 1 non-extraction case # 10 
steiner Analysis Start Finish Rententio 
SNA 75 78 75 
SNB 73 78 75 
ANB 2 0 0 
1 to NA {mm) 4 5 8 
1 to Na (angle) 20 25 29 
I to NB{'mm) 0 1 2 
1 to NB(angle) 14 19 18 
1 to 1 146 1J5 lJO 
GoGnSn 28 20 28 
Tweed Analysis 
FMA 20' 14 21 
IMPA 90 102 99 
FMIA 70 64 60 
Hays Nance (mm) 
Max. Arch 
-5 0 1 
Mand. Arch 
-2 0 
-1 
Over jet 2 mm 1 mm 1 mm 
Overbite 6 mm 4 mm 4 mm 
.. 
1- ------ - -- - ----·-. . - -- -- ..,_ ___ ;~ 1 
Class l extraction case # 1 j 
Steiner Analysis Start Finish Retention 
SNA 69 71 .71 
SNB 67 69 69 
ANB 2 2 2 
l to NA (mm) 2 2 2 
!. to NA(angle) 15 17 17 
I to NB(mm) 4 3 3 
l to NB(angle) 14 18 24 
1 to 1 146 146 1.35 
GoGnSn 4J.S 41 42 
Tweed Analysis 
FMA 
.35 32 32.s 
IMPA 84 84 92 
FMIA 61 64 55 
Hays Nance {mm) 
Max. Arch 
-6 0 0 
Mand. Arch 
-6 0 
-1 
OVerjet J mm .3 mm 2 mm 
' Overbite 6 mm l mm 2 II mm 
: 
' 
,.. 
• 
,_ i 
5.5 r' 
• 
56 
• 
57 
Class 1 extraction case #4 
Steiner Analysis Start Finish Retention 
SNA 76 77 79 
SNB 75 75 74 
ANB 4 2 l 
: 
1 to NA(mm) lS 6 4 
1 to NA(angle) 47 19 24 
1 to NB(mm) 10 8 6 
~ 1 to NB(angle) 32 36 J4 1 to l · 98 121 115 
'! 
38 38 4:t GoGnSn 
Tweed Analysis 
FMA 26 26 26 
IMPA 99 105 103 
FMIA 55 49 51 
Hays· Nance (mm) 
Max. Arch 2 0 0 
Mand. Arch 
-6 0 -1 
Over jet 9 mm 1 mm 2 mm 
Overbite 2 mm O mm J riun 
I 
\_. ·-· . ·····-----····--. . -- ·······- ... -- --·-· ··-·-··· ·----- -- ·- - .. ··-·· 
• 
5 
Class 1 extraction case # 5 
Steiner Analysis Start Finish Retention 
SNA 79 81 81 
SNB 74 75 77 
ANB 5 3 0 
l to NA(mm) 6 0 2 
1 to NA(angle) 19 12 18 
I to NB(mm) 7 s 3 
I 1 to NB(angle) 21 22 22 I 
Ii 1 to l 135 140 137 
GoGnSn 40 40 40 
Tweed Analysis 
FMA JO 31: JO 
IMPA 88 86 as 
FMIA 62 63 6S 
, 
' Hays Nance {mm) f i 
t 
1 
Max. Arch -3 0 2 ! 
i 
Mand. Arch 
-3 0 2 ! 
i 
f 
Over jet t 3 mm 1 mm 1 mml I i 
I Overbite 8 mm 3 mm 6 mmi I ~ I 
i 
t 
i 
• t 
I t i 1 
l ' --- -- - -- -·- ---- ---- - -··--·------ --··-~- ·-------·--·. ···--------- ---- ---·-------------------'"- ----·-- -----~-- - ·-·- ____ l_ ___ 
i 
I 
I 
I 
rl !I 
' I 
! 
I 
I 
Class 1 extraction case # 6 
Steiner Analysis Start 
SNA 86 
SNB 78 
ANB 8 
1 to NA(mm) 4 
1 to NA(angle) 21 
1 to NB(mm) 10 
1 to NB(angle) 29 
1 to 1 122 
GoGnSn 41 
Tweed Analysis 
FMA 
IMPA 
FMIA 
Hays Nance(mm) 
Max. Arch 
Mand. Arch 
OVerjet 
overbite 
JO 
94 
56 
-4 
-9 
5 mm 
J mm 
( __ -- --- ----- ------------- - -- ---- --
.. 
Finish 
82 
73 
9 
-3 
6 
10 
33 
130 
4J 
35 
97 
48 
0 
0 
2 mm 
2.5 mm 
59 
Retention 
80 
73 
7 
0 
lJ 
7 
27 
135 
42 
32 
92 
56 
-2 
-1 
2 mm-
6 
Class 1 extraction case # 7 
Stei~er Analysis Start Finish Retention 
SNA 80 74 74 
SNB 72 70 72 
. : ANB 6 2 3 
1 to NA(mm} 2 3 0 I 1 to NA{angle) 16 25 18 I 
- I 1 to NB (mm) 5 3 2 I 
1 to NB(angle) 18 16 20 ·1 l 
• I I 
1 to 1 139 135 139 
GoGnSn 41 40 40 
Tweed Analysis 
FMA 28 27 28 
IMPA 86 87 88 
FMIA 66 66 64 
Hays Nance (mm) 
Max. Arch 0 0 3 
Mand. Arch 
-5 0 -2 
Over Jet 7 mm l mm 2 mm 
'! 
Overbite 8 mm 1 mm 5 mm I 
.I . 
·1 
;J 
I l_._ 
------·-· ---·---- ----- "-··-------------·---
-- -------- - ________ ., ____ 
-------- - -- ---- ---· --·- - ---· ----- -- ---··-·-· --·-
'> 
5 
• 
Class 1 extraction case # 8 
Steiner Analysis Start Finish Retention 
SNA 80 79 78 
SNB 75 74 74 
ANB 4 2 l 
! to NA(mm) 9 l 2 
! to NA(angle) J2 22 19 
l to NB(mm) 10 
.3 6 
' 
l to NB(angle) JJ 22 24 ,, 
I: l to l 111 1.34 lJJ 
GoGNBn 39 40 41 
Tweed Analysis 
FMA J6 Jl: JS 
IMPA 99 88 89 
FMIA 45 61 53 
Hays Nance(mm) 
Max. Arch 
-4 0 l 
Mand,Arch 
-6 0 
-1 
Over jet 4 mm O mm 2 mm 
Overbite l mm 2 mm J mm 
l 
\ 
(_ -- - -----
,~ -····----···· - -
Class l extraction case # 9 
Steiner Anal~sis Start Finish Retention 
SNA 79 77 77 
SNB 78 79 76 
ANB 1 -2 1 
1 to NA(mm) 4 9 J 
l to NA(angle) 25 28 18 
1 to NB(mm) 5 5 6 I 
I 
I 1 to NB(angle) 2.5 18 21 j I· 
ri l 
136 140 ~ it 1 to 1 127 
f ' 
GoGnSn 34 39 3.5 I 
Tweed Analysis 
FMA 29 31 J2 
IMPA 92 84 88 
FMIA 59 65 60 
Hays Nance (mm) 
Max. Arch 
-9 0 -6 
I 
I 
I Mand. Arch 
-3 0 -2 I 
I Over jet 0 mm .5. mm -.S mm I I I 
I Overbite -1 mm O mm o mm j . 
j 
.. ' l-
·-·w--•··-·•-- -·--· -- -··· -• 
---- -
----- - -· --------··. -·- -- - •··-- --
• 
Class l extraction case # 10 
Steiner Analysis Start Finish Retention 
SNA 81 80 81 
SNB 76 77 79 
ANB s 3 2 
1 to NA(mm) 0 4 7 
1 to NA(angle) 17 24 32 
1 to l 108 127 121 
I 
GoGnsn 42 41: 40 
r' r! Tweed Analysis 
FMA Jl 28 J4 
IMPA 92 BJ as 
FMIA 56 63 61 
Hays Nance (mm) 
Max. Arch 
-6 0 
-1 
I 
I Mand. Arch 
-4 0 
-2 I I 
: 
I OVerjet S mm 2 mm 4 mm l I I 
I Overbite O mm 2 mm 1 mm 
I 
I 
r 
I 
I 
\ 
I 
I 
: 
l • 
\ 
I 
! 
......... _ --··--- ·- .,.- . -
-- ---- ··-·-· - --- -
.. _,, __ -- . 
"'" - --- ~ ---·- ~-·- . - --- -····" 
• 
I 64 
Class 11 non-extraction case # 1 
Steiner Analysis Start Finish Retention I 
SNA 84 as SJ. 
SNB 78 79 78 
ANB 6 6 s 
1 to NA(mm) 
-l l l 
1 to NA(angle) 9 15 13 
1 to NB(mm) 4.5 7 4 
! 1 to NB(angle) 25 42 28 ' (i 
I' 1 to 1 138 118 lJJ 
GoGnSn 28 28 JO 
Tweed Analysis 
FMA 19 20 20 
IMPA 99 109 100 
FMIA 62 51 60 
Hays Nance (mm) 
Max, Arch 
-8 0 
-J 
Mand. Arch J 0 -2 
Over jet J mm 0 mm 1.5 mm 
Overbite S mm 2 mm J mm 
• 
6, 
Class 11.non-extraction case # 2 
Ste~ner Analysis Start Finish Retention 
SNA 82 81 84 
SNB 76 77 80 
ANB 6 4 4 
1 to NA(mm) 3 l 0 
1 to NA(angle) 19 27 24 
-
l to l 148 128 137 
GoGnSn 27 28 25 
Tweed Analysis 
FMA 18 18 17 
IMPA 97 106 99 
FMIA 65 54 64 
Hays Nance (Jillll) 
Max. Arch 
-9 0 -2 
Mand. Arch 0 0 
-2 
Over jet .5 mm O mm .5 mm, 
Overbite 6 mm 2 mm 4 mm'. 
i 
i 
i 
I 
! 
I 
I 
I 
I l I I i I 
Class 11 non-extraction case # J 
Steiner Analysis Start Finish Retention 
SNA 90 as 84 
SNB 79 7:S 76 
ANB 11 10 8 
1 to NA (mm) 1 l 1 
1 to NA(angle) J 1 8 
l to NB(mm) 6 10 11 
i l to NB( angle) 27 34 J6 
fi 1 to 1 14) lJO lJJ 
I 
I 
! GoGnSn 2J 29 29 
Tweed Analysis 
FMA 22 19 20 
IMPA 10s 108 lOJ 
FMIA SJ 53 57 
Hays Nance (mm) 
i Max. Arch -4 0 -1 I 
I 
I Ma.nd. Arch 0 0 -1 I 
! Over jet J mm 1 mm 1 mm 
I 
r Overbite 5 mm 0 mm J mm 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
---·- --- - ~ ""' --·- ~-~-·------ ~---------- -·-- -· --- ···-- ------ -- -- - .... -- --- ·-----. --~------ --
Class 11 non-extraction case # 4 
J 
t Steiner Analysis Start Finish Retetnion 
i SNA 82 82 81 
.I t 
SNB 76 76 • 74 
I 
6 6 • ANB l 1 to NA(mm) 9 ) j 
NA(angle) 16 ~ 1 to 29 18 
i 
1 to NB(mm) . 5 5 7 
) 
i l to NB(angle) 18 JO j2 I 
fl 1 to 1 128 lJO 12) ,I •, 
GoGnSn J6 J5 J6 
Tweed Analysis 
·, 
. FMA JO J2 JO 
IMPA 85 96 100 
Hays Nance (mm) { 
'f, 
~ 
6 j Max. Arch 0 JI 
Mand. Arch 0 ! J 
-1 
t Over jet 9 mm 2 mm J.5 mm I 
i I I Overbite 5 mm J mm J mm I ii! I 
f r I I 
I 
I 
I 
I 
I 
I 
I 
I 
l .. · ----· __ "_,, __ , .. 
; 
J t 
. ·-= 1 6~ i 
6 
Class 11 non-extraction case # 6 ·.;.. . .., 
Steiner Analysis Start Finish Retention 
SNA SJ 86 as 
SNB 78 82 ~2 
ANB _ 5 4 3 
. 
1 to NA(m.m) 5 0 J 
1 to NA(angle) 28 10 19 
J 
1 
I to NB(m.m) 4 4 4 ! 
i 
II 1 to NB(angle) 28 28 29 
11 1 to 1 128 137 1J8 
GoGnSn JO 29 2) 
Tweed Analysis 
FMA 20 21 15 
IMPA 101 99 104 
FMIA 59 60 61 
Hays Nance(m.m) 
1 
I 
f Max. Arch 
-7 0 J l I ' 
I Mand. Arch 
-.3 0 -2 l 
·;; 
I ·"'-.. 
! Over jet 6 mm O mm 3 ma ~ 
'? I Overbite 5 mm 2 miil J mm 
I • -, " ~ 
I 1 I ! i 
~ 
~ 
4 
i-
~ 
~ 
·!: 
i 
.. 
Class 11 non-extraction case # 7 
Steiner Analysis StartL ' Finish Retention 
SNA 78 78 77 
SNB 74 73 73 
ANB 4 5 4 
1 to NA(mm) 6 
-3 5 
1 to NA(angle) 24 2 20 
1 to NB(mm) 8 7 6 
i 1 to NB{angle) 
I 
20 37 33 
r: 
!! 1 to 1 130 141 127 
GoGnSn 42 45 41 
Tweed Analysis 
FMA JO J2 29 
IMPA 87 98 98 
FMIA 63 so 52 
Hays Nance (mm) 
Max, Aroli 0 0 
-J 
i Mand. Arch 0 0 -2 ' 
I -Over jet 7 mm 0 mm 2,5 mm "· I ~ . 
r 
Overbite 4 mm 2 mm 2 mm i 
i 
I 
I ' t I f i l ~ 
- t 
.. 
Class 11 non-exttaction case # 8 • i Steiner Analysis Start Finish Retentiotl 
! 
SNA 78 78 79 I SNB 75 75 77 I ANB J J 2 
1 to NA(mm) 7 4.5 4 t t 
1 to NA(angle) 22 17 20 1 
I 
1 to NB(mm) J 5 J t 
t 
I to NB(angle) 22 28 24 t l ~ 
rl 
1 
1 to 1. 13.3 132 1.35 !! 
GoGnSn 36 J6 J2 
Tweed Analysis 
FMA 27 26 21 
IMPA 91 96 94 
FMIA 6J 58 64 f ~ 
Hays Nance (mm) l Max. Arch 1 0 
-1 
I 
i Mand. Arch 1 0 
-1 I j 
! Over jet 6.5 mm 1 mm 2 mm I 
I Overbite 4 mm 2 mm 3 mm 
r : 
I 
: 
r-
• 
Class 11 non-extraction C~se # 10 
Steiner Analysis Start Finish Retention 
1 
SNA 84 80 81 
; 
i 
~ 
SNB 81 78 78 ~ 
; 
ANB 3 2 3 
l 
\ 
1 to NA(mm) 3 4 3 ! i 
• l 
1 to NA(angle) 27 21 23 f 
1 to NB (mm) 1 4 4 
r to NB(angle) 16 27 27 
i 
I/ 
l to l 132 131 132 
I GoGnSn Jl JJ JJ ' 
! 
Tweed Analysis 
FMA 28 27 24 
IMPA 86 86 94 
FMIA 66 67 62 ~ 
.. 
(mm) ' Hays Nance ~l 
. 
" Max, Arch 
-5 0 -2 • ~ 
~ 
Mand. Arch 
-3 0 -2 1 i 
';f 
4 mm Over jet J mm J.5 1 
Overbite J mm ,5 mm 2 mm f 
i 
t 
i 
. I 
t 
1. 
t 
i ~ 
• 
7 
Class 11 extraction case # 1 
Steiner Analysis Start Finish Retention 
SNA 80 77 80 
I 
., 
! SNB 73 72 73 
ANB 7 s 7 
1 to NA(mm) s -s 1 
1 to NA(angle) 16 ·3 16 
l to NB(mm) s 8·:· 7 
l to NB{angle) 28 33 26 
l to 1 115 137 lJ) 
GoGnSn 48· so 49 
Tweed Analysis 
FMA 42 JS 42 
IMPA 88 94 as 
FMIA so 65 57 
Hays Nance(mm) 
Max:. Arch 0 0 -1 
Mand.Arch 
-8 0 
-3 
I Over jet 12 mm 0 mm l~.S mm I 
' r Overbite 4 mm l mm 2 lilDl I 
I 1 I " 
I : 
I ~ ;: 
I - .. 
I _, , 
~-i 
• 
75 I 
' Class 11 extraction case # 2 
Steiner Analysis Start Finish Retention 
SNA 82 79 "' 79 
·l 
I SNB 72 73 75 
' 
' ANB 10 6 4 t 
1 to NA(mm) 10 J 0 
1 to NA(angle) 22 12 11 
I to NB(mm) j 10 8 6 
I I to NB(angle) Jl 27 28 
1! 1 to 1 120 134 1.32 
GoGnSn 40 41 40 
Tweed Analysis 
FMA 28 .32 J.3 
IMPA 98 93 94 
FMIA 54 55 5.3 
'  
·Hays Nance (mm) 
I 
Max. Arch 
-5 0 -2 f ~ ~ 
Mand. Arch 
-4 0 
-1 i J . 
' 
Over jet 6 mm .5 mm .5 mm I 
I 
r Overbite 4 mm 2 mm .3 mm f 
1 
~ 
~ 
l 
\ 
1' 
' l 
f!. 
1 
- f 
i 
:; , 
Class 11 extraction case # J 
Steiner Analysis Start Finish Retention 
SNA 85 81 80 
.j 
SNB 75 74 73 
ANB 10 7 7 
l to NA(mm) 0 0 0 
l to NA(angle) 9 12 12 
l to NB(mm) 9 10 7 
! 1 to NB(angle) .34 JO J6 fl 
I! 1 to 1 125 132 124 
GoGnSn 37 JS 39 
Tweed Analysis 
FMA JJ J4 JJ 
IMPA 104 98 100 
FMIA 4J 48 47 
Hays Nance(mm) 
i Max. Arch -9 0 -J I I 
I i. Mand. Arch -6 0 -4 
I Over jet 5.5 mm 2,5 mm I ,5 mm I 
r Overbite S mm J mm J mm 
I 
r • 
Class 11 extraction case # 4 
Steiner Analysis Start Finish Retentio1 l 
SNA 86 SJ 86 
SNB 79 79 BJ 
ANB 7 4 J 
1. to NA(mm) 7 0 J 
1. to NA(angle) 19 ~ 18 
l to NB(mm) 9 4 J 
l l to NB(angle) J6 24 23 f; 
i' 1 to 1 117 142 135 
GoGnSn 37 JS J2 
Tweed Analysis 
FMA J4 28 29 
IMPA 100 90 91 
FMIA 46 62 60 
Hays Nance (mm) 
Max. Arch -~ 0 -1 
Mand. Arch 0 0 4· 
OVerjet 9 mm 1 mm 2 mm 
Overbite 5 mm J mm 4 mm 
-- --- -- ---- ·--··---- - - - - . -· 
- ....... "" . -- ---- ---- ~~-=~, I 7 
I 
11 extraction case # S I Class I 
' 
I f Steiner Analysis Start F'.inish Retentio 1 I 
I SNA 75 73 73 ; 
SNB 71 70 72 
ANB 4 3 1 
!. to NA(mm) s 0 5 
1 to NA(angle) Jl 11 27 
I to NB(mm) I J 2 3 I 
I to NB(angle) 22 20 19 
,i 
1: 1 to 1 122 144 131 I 1 
" l ' 
GoGnSn J7 41 40 t ' 
Tweed .Analysis l t 
FMA 27 JO . JO I ~ f 
IMPA 95 90 90 
FMIA 58 60 §o 
Hays Nance (mm) 
Max. Arch 
-s 0 O· 
Mand. Arch 
-3 0 -1 
Over Jet 5 mm 1 mm .3 mm 
Overbite 3 mm 2 mm 3 mm 
Class 11 extraction case # 6 
Steiner Analysis Start 
SNA 82 
SNB 75 
ANB 7 
1 to NA(mm) 5 
! to NA(angle) 23 
1 to NB(mm) 6 
l to NB(angle) 27 
1 to 1 123 
GoGnSn J4 
Tweed Analysis 
FMA JO 
IMPA 97 
FMIA 53 
Hays Nance (mm) 
Max. Arch 
Mand. Arch 
Over jet 
Overbite 
1 
-2 
5 mm 
5 mm 
Finish 
71 
74 
3 
1 
~3 
4 
26 
136 
33 
31 
97 
52 
0 
0 
l mm 
2 mm 
Retenticn 
79 
76 
3 
6 
19 
s 
21 
131 
35 
32 
97 
51 
-1 
0 
2~ 
2m 
1-J....-------------------------------------------...~ 
• 
l~ - - - - - -
-·--~· '- -~ -- ""~ -- ---'-- - ~ _.,.,... -- -- - ------·--- ~=1 _ _._. -·····--·- -·-~- ------ 80 
Class 11 extraction case # 7 
Steiner Analysis Start Finish Retentioi 
SNA 76 81 78 
SNB 74 77 71 
ANB 2 4 l 
1 to NA(mm) 7 0 6 
1 to NA(angle) JJ 19 23 
l to NB(mm) 7 6 4 
l to NB(angle) 29 JO 27 
r: 1 to 1 116 133 130 jl 
!f 
GoGnSn 35.S 33 J4 
Tweed Analysis 
FMA 28 25 27 
IMPA 97 102 95 
FMIA SS 53 58 
Hays Nance (mm) 
Max. Arch ~10 0 0 
Mand. Arch 
-s 0 0 
Over jet 2 mm 0 mm 1 mm 
Overbite 2 mm l mm 3 mm 
1·· -·· --- ·-·-·· - - ---·· 
Class 11 extraction case # 8 
Steiner Analysis Start Finish Retention 
SNA 75 71 72 
SNB 71 68 70 
ANB 4 J 2 
1 to NA(mm) 10 5 9 
1 to NA(angle) 28 14 2~ 
l to NB(mm) 4 8 5 J. i 
I 
i 
1 to NB(angle) ' 20 28 24 i 
I 
128 134 fi 1 to 1 lJO 
1: 
GoGnSn JB.5 39 JS 
Tweed Analysis 
FMA 29 JO J4 
IMPA 85 95 90 
i 
I FMIA 66 SS 56 
Hays Nance (mm) 
Max. Arch 4 o· 1 
-
Mand. Arch 
-8 0 14 
OVerjet 10 mm O mm 2 mm 
Overbite 5 mm l mm 4 mm 
.. 
Class 11 extraction case # 9 
Steiner Analysis Start Finish Retent1 
SNA 82 82 80 
SNB 74 75 76 
. ! 
ANB 8 7 4 
1 to NA(mm) 6 0 0 
l to NA(angle) 27 15 8 
l to NB(mm) 8 6 s 
' 
' I l to NB(angle) 34 I 29 29 i 
,! 
i! ,, 1 to 1 110 129 136 
GoGnSn 35 35 J4 
Tweed Analysis 
FMA 27 29 28 
IMPA 104 10) 99 
FMIA 49 48 52 
Hays Nance(mm) 
Max. Arch 2 0 0-
1".iand. Arch 0 0 0 
OVerJet 9 mm 1 mm 2.5 DJDl I I I r Overbite 5 mm 2 mm J ma l . I l 
! 
I 
I 
I 
I 
I 
I 
-
8f 
Class 11 extraction case # 10 l -i I 
! 
Steiner Analysis Start Finish Retentioll 
i 
SNA 82 80 82 
l 
-1 ' SNB 75 76 76 
k j 6 ' ANB 7 i ~ 1 to NA{mm) 5 0 I 
1 to NA(angle) 25 15 l.S I ' l
l 
1 to NB{mm) 6 4 4 
f 
1 to NB{angle) 25 25 I 26 
1 to 1 123 lJ.5 1J2 
GoGnSn 40 40 JJ 
Tweed Analysis 
I 
FM& JO 28 24-
IMPA 90 90 93 
; 
• FMIA 60 62 63 
Hays Nance(mm) J I 
-4 I Max. Arch 0 l Mand. Arch -1 0 Over jet 6.5 mm .S mm ~s mm 
Overbite 5 mm 2 mm . mm 
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